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Description 

[0001] The present invention relates to a process for 
the rennoval of volatile nnaterial from particulate polymer, 
and more especially to the removal of traces of volatile 
constituents from pelletised polymer, polymer powder or 
granular polymeric material. 

[0002] Whilst the present invention can in principle be 
applied to any particulate polymer for the removal of vol- 
atiles therefrom, the following description refers primarily 
to the application of the process to the removal of volatiles 
from particulate polyolefins. 

[0003] Polyolefins prepared by catalytic polymerisa- 
tion orcopolymerisation of olefins, for example, ethylene, 
propylene or higher olefins such as C4 to C^2 alpha-ole- 
fins, are generally subjected to a process for removal of 
the bulk of the unreacted monomer before being proc- 
essed into useful articles. Such processes for removal 
of unreacted monomergenerallyinvolve a monomer sep- 
aration and recovery procedure wherein the bulk of the 
unreacted monomer associated with the polyolefin prod- 
uct is separated therefrom when the polyolefin is first 
removed from the polymerisation reactor. Processes for 
this initial monomer separation and recovery depend on 
the particular technology being employed for the polym- 
erisation reaction. For example, in the gas phase (co) 
polymerisation of olefins, the polyolefin product is nor- 
mally a fine powder fluidised by, or stirred in, an atmos- 
phere comprising the gaseous monomer(s). IVIonomer 
may be separated and recovered from the gas phase 
process, for example, by isolating a continuous stream 
of particulate polymer product associated with at least 
some gas, and optionally some liquid, comprising unre- 
acted monomen reducing the pressure and recycling the 
volatile components to the reactor; and purging the pol- 
ymer component with inert gas, for example, nitrogen or 
carbon dioxide. 

[0004] Thus the volatile materials referred to through- 
out this specification can be, for example, the monomer 
or monomers themselves, oligomers, any solvent or dilu- 
ent used in the polymerisation, the catalyst materials or 
products derived therefrom, additives in the polymerisa- 
tion (e.g. molecularweight regulators), impurities present 
in any of the materials used in the polymerisation, or ma- 
terials employed for lubricating moving parts of the reac- 
tors. Such volatile substances can also arise from deg- 
radation or interreaction of the polymerisation compo- 
nents themselves and/or their products. The presence 
of such volatile substances in the final polymer is gener- 
ally undesirable and can result, for example, in unwanted 
odour in articles manufactured therefrom, or can produce 
taint in foodstuffs packed in containers fabricated from 
the polymer, or in water from potable water piping sys- 
tems. The presence of inflammable volatile materials can 
also present a fire or explosion hazard. Likewise, such 
volatile materials can have toxic, irritant or other unde- 
sirable phamnaco logical properties which normally 
render their removal desirable or even essential. 



[0005] The production of volatile substances in the pol- 
ymer can also occur during pelletisation of the polymer, 
for example, by thermal degradation of the polymer itself, 
or by the degradation of additives employed in the pel- 

5 letising process. 

[0006] GB-A- 1272778 relates to a process for the re- 
moval of volatile constituents from particulate olefin pol- 
ymers which have been produced by the gas phase po- 
lymerisation of the monomers for example of ethylene or 

^0 propylene, by treating a layer of the polymer, whose par- 
ticles have a mean diameter of from 1 0 to 5000 microns, 
with a stream of inert gas at a temperature of from at 
least -f80°C, to at least 5°C below the crystallite melting 
of the polymer in the treatment zone while keeping the 

15 layer in vigorous motion. 

[0007] EP-A-0047077 relates to a process for remov- 
ing unpolymerised gaseous monomers from solid olefin 
polymers by conveying the polymer (e.g. in granular 
form) to a purge vessel, contacting the polymer in the 

20 purge vessel with a countercurrent inert gas purge 
stream to strip away the monomer gases which are 
evolved from the polymer, and recycling a portion of the 
resu Iting inert gas-monomer gas stream to the purge ves- 
sel. 

25 [0008] The present invention is concerned with an im- 
proved method for the removal of traces of volatile ma- 
terial, e.g. unreacted monomer, oligomers or other vola- 
tile constituents such as solvent or degradation products, 
from particulate polymeric materials, especially polymers 
30 prepared by the catalytic polymerisation of organic mon- 
omers. In particular, the present invention is concerned 
with removal of volatile materials from particulate poly- 
meric materials, preferably particulate polyolefins, which 
have previously been subjected to at least one process 
35 for separation of the unreacted monomer, for example, 
by processes such as those described in GB-A-1 272778 
and EP-A-0047077. 

[0009] The present invention provides a process for 
the separation of volatile material from particulate poly- 
40 mer which has been substantially freed from unreacted 
monomer in an earlier separation step, comprising 

(a) feeding the particulate polymer to a purge vessel, 
optionally causing it to move through the vessel in 

45 substantially plug-flow mode, 

(b) heating the particulate polymer in the purge ves- 
sel to a temperature greater than 30°C but insuffi- 
ciently high to cause the particles to become agglom- 
erated, and/or maintaining the polymer at a temper- 

50 ature in this range in the purge vessel, 

(c) feeding air to the purge vessel counter-current to 
the movement of the particulate polymer to remove 
volatile material therefrom, 

(d) removing the particulate polymer from the purge 

55 vessel. 

By "plug flow mode" is meant throughout this specifica- 
tion that the flow of particulate polymer through the rel- 
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evant vessel occurs in such a manner that there is little 
or no axial mixing as the particulate polymer travels 
through the vessel, thus ensuring that the residence time 
of the particles is substantially uniform. "Plug flow" is 
sometimes referred to in the art as "mass flow", especially 
where the flow under consideration is movement of solid 
particulate materials. 

[0010] Where the particulate polymer does not flow 
through the purge vessel in a substantially plug-flow man- 
ner i.e. a batch process, "countercurrent" means counter 
gravitational. 

[0011] Where the polymer moves through the purge 
vessel in substantially plug-flow mode. In the process of 
the present invention the flow characteristics of the par- 
ticulate polymer in the purge vessel are such that the 
standard deviation of the residence time is preferably not 
greaterthan 50 %, more preferably not greaterthan 20%, 
and even more preferably not greater than 10% of the 
mean residence time of the particulate polymer in the 
purge vessel. 

[0012] In a preferred embodiment, the present inven- 
tion provides a process for the separation of volatile ma- 
terial from particulate polymer which has been substan- 
tially freed from monomer in an earlier separation step, 
comprising 

(a) preheatingthe particulate polymer in apreheating 
vessel to a temperature greaterthan 30°C but insuf- 
ficiently high to cause the particles to become ag- 
glomerated, 

(b) feeding the particulate polymer to a purge vessel 
and causing it to move through the purge vessel in 
substantially plug-flow mode, 

(c) maintaining the particulate polymer in the purge 
vessel at a temperature greaterthan 30°C but insuf- 
ficiently high to cause the particles to become ag- 
glomerated, 

(d) feeding airto the purge vessel counter-current to 
the movement of the particulate polymer to remove 
volatile material therefrom, 

(e) removing the particulate polymerfrom the purge 
vessel. 

[001 3] The particulate polymerfrom which it Is desired 
to remove volatile material can be, for example, polymer 
powder, palletised polymer or granular material which 
has already been subjected to a primary monomer sep- 
aration step. In the case that the particulate polymer has 
been prepared in the presence of a transition metal-con- 
taining catalyst, preferably any catalyst residues present 
in the polymer have been deactivated prior to treating 
the polymer in accordance with the process of the present 
invention. Preferably the particulate polymer is polyolefin 
powder, pellet or granular material having been prepared 
by polymerisation or (co)polymerisation of one or more 
monomeric 1 -olefins, In the gas phase, the liquid phase 
(e.g. using so-called "particle form" polymerisation con- 
ditions), or the solution phase, or from the high temper- 



ature high pressure process (often referred to as the "high 
pressure process"). Alternatively, the particulate polyole- 
fin can be polyolefin which has been converted into an- 
other particulate form, e.g. by granulation or palletising. 

5 Preferably the particulate polyolefin is a pelleted polymer, 
more preferably a pelleted polyolefin. 
[001 4] The quantity of volatile material (excluding wa- 
ter) present In the polymer fed to the purge vessel is 
preferably not greaterthan 500 ppm (parts per million by 

^0 weight), more preferably not greater than 60 ppm, and 
even more preferably not greater than 30 ppm. 
[001 5] The particulate polymer fed to the purge vessel 
can be preheated before entering the purge vessel, or 
can be heated in the purge vessel itself. It is preferred to 

15 preheatthe particulate polymer using a preheating vessel 
located upstream of the purge vessel. The particulate 
polymer can be fed to the preheating vessel intermittent- 
ly, continuously, as a batch or in batches. Preferably it is 
fed continuously. Preferably the particulate polymer 

20 moves through the preheating vessel in substantially 
plug-flow mode. The temperature to which the particulate 
polymer is heated in the preheating vessel is suitably at 
least 30°C, preferably at least 50°C, most preferably at 
least 70°C or higher, provided that the temperature is 

25 insufficiently high to cause the particles to become ag- 
glomerated. As a rough guide, the temperature should 
not be greater than about 5°C below the Vicat softening 
temperature. The particulate polymer is preferably fed to 
the heating vessel using a pneumatic conveying tech- 
no nique. If a preheating vessel is employed, it can, if de- 
sired, be provided with means to pass a purge gas coun- 
tercurrent to the movement of the particulate polymer 
through the vessel. If desired, hot gas, e.g. hot nitrogen 
or hot air, can be used to heat the particulate polymer in 

35 the preheating vessel. Preferably the preheating vessel 
is heated using conventional industrial equipment, for ex- 
ample, steam or hot water jacketing. 
[001 6] The particulate polymer fed to the heating ves- 
sel (if one is employed) or to the purge vessel can contain 

40 residual water (eg surface moisture arising from cold wa- 
ter quenching of pellet produced directly from a pelleting 
machine), provided the quantity of heat provided and the 
rate of flow of gas through the vessel are sufficient to dry 
the particulate polymer well before it emerges from the 

45 purge vessel. Preferably the particulate polymer is sub- 
stantially free from water before being fed to the purge 
vessel. 

[0017] In the case that the particulate polymer is pel- 
leted, the pellet can, if desired, be fed directly from the 

50 pelletising machine to the purge vessel, or to the heating 
vessel if one is employed. Feeding pellet to the purge 
vessel or to the heating vessel direct from the pelletising 
machine can make further savings in energy require- 
ments, especially if the pellet discharge from said ma- 

55 chine still contains residual heatfrom the pelletising proc- 
ess. This saving in energy can be optimised, for example, 
by suitable adjustment of the temperature of the quench 
water such that the pellet remains relatively hot after the 
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quench, but not so hot that agglomeration of the pellets 
can occur. 

[001 8] The particulate polymer is fed to the purge ves- 
sel In any convenient manner, for example, using pneu- 
matic conveying or by means of gravity feed devices em- 
ploying suitable feeder valve means between the source 
an d th e p u rge vesse I. It is preferred to feed the particu late 
polymer continuously to the purge vessel. 
[0019] Where the particulate polymer flows through 
the purge vessel in a substantially plug-flow manner, the 
residence time of the particles in the vessel is substan- 
tially the same for all the particles. Plug flow can be 
achieved using conventional industrial equipment. Thus 
it is preferred to employ a purge vessel with smooth in- 
ternal walls and having uniform cross section throughout 
a major portion of its length. A frustro-conical or other 
tapering cross section, for example, at the exit of the 
purge vessel, can be tolerated provided this does not 
impair the plug flow qualities of the vessel. The principles 
of plug flow are well known in the art and suitable appa- 
ratus can be readily designed adopting these principles. 
The purge vessel is preferably tubular and of substan- 
tially uniform cross section. The major portion may take 
the form, for example, of a tube having square or circular 
cross section. The purge vessel is most preferably a ver- 
tically disposed cylindrical vessel having a conical sec- 
tion at the base which tapers towards an outlet for the 
polymer located at the bottom of the vessel. Preferably 
the purge vessel is vertically disposed. Most preferably 
the purge vessel is of uniform cylindrical cross section 
throughout a major part of its length. 
[0020] Where the particulate polymer flows through 
the purge vessel in a substantially plug-flow manner, the 
rate of flow and the dimensions of the purge vessel are 
suitably arranged so that the residence time of the par- 
ticulate polymer in the purge vessel lies in the range from 
about 0.5 to 16 hours, preferably 2 to 16 hours, more 
preferably 6 to 1 0 hours. 

[0021] The temperature to which the particulate poly- 
mer is heated in the purge vessel is suitably at least 30°C, 
preferably at least 50°C, most preferably at least 70 °C 
or higher, provided that the temperature is insufficiently 
high to cause the particles to become agglomerated. As 
mentioned above, as a rough guide, the temperature is 
preferably not greater than about 5°C below the Vicat 
softening temperature. Forexample, ifthe Vicatsoftening 
temperature is 80°C, the maximum temperature to which 
the particulate polymer is heated should preferably not 
be greater than 75°C. In the case that the particulate 
polymer is high density polyethylene having a density of 
at least 0.945, the temperature of the heating in the purge 
vessel is preferably in the range 70 to 100°C. On the 
other hand, in the case that the particulate polymer is a 
lower density copolymer, for example, a copolymer of 
ethylene with a higher 1 -olefin, e.g. having a density in 
the range 0.91 5 to 0.945, the said temperature preferably 
lies in the range 60 to 80°C. In any event the temperature 
must be insufficiently high to cause the particles to be- 



come agglomerated. Failure to observe this can result in 
the polymer becoming blocked in the preheating or purge 
vessels, or even forming an intractable mass within these 
vessels. 

5 [0022] Where the particulate polymer flows through 
the purge vessel in a substantially plug-flow manner, it 
is moved through the purge vessel using any suitable 
means of motivation, for example using an Archimedean 
screw device or merely under the influence of gravity. 

^0 Preferably the particulate polymer moves under the in- 
fluence of gravity in response to the continuous removal 
of solid from the base of the purge vessel. Preferably the 
purge vessel is insulated to retain heat during purging. 
[0023] Air is passed through the purge vessel counter 

15 current to the flow of the particulate polymer therein. 
Where the particulate polymer does not flow through the 
purge vessel in a substantially plug-flow manner i.e. a 
batch process, "counter current" means counter gravita- 
tional. If desired the air can be heated to maintain the 

20 temperature of the particulate polymer within the desired 
temperature range. If desired the air can be supplement- 
ed with another gas or gases, for example, nitrogen or 
carbon dioxide, e.g. if it is desired to reduce any potential 
risk of fire or explosion. However, the present invention 

25 is generally applied to the reduction of volatiles in partic- 
ulate polymer in which the content of volatiles is already 
at a relatively low level. Accordingly, the level of volatiles 
present in the purge gas stream exiting from the purge 
vessel is normally not more than 5 milligrams per litre of 

30 gas, preferably not more than about 1 milligram per litre 
of gas. The rate of flow of air (or air diluted with any other 
gas) through the particulate polymer is maintained at a 
level below that which would cause disruption of the plug 
flow of the particulate polymer. This is well below the rate 

35 of flow which would cause fluidisation of the particulate 
polymer. In the case of pelleted polymer, the rate of flow 
of gas that can be tolerated before the onset of disruption 
of the plug flow is generally substantially higher than for 
powdery polymer. Preferably the rate of flow of air is at 

40 least 0.5 litres per hour per square centimetre of cross 
section measured radially across the direction of flow of 
particulate polymer through the purge vessel (units here- 
inafter abbreviated to litres ho ur"'cm"2). Thus for exam- 
ple, rates of flow of air from 2 to 10 litreshour"'cm"2 

45 throughthe purge vessel are particularly useful. Substan- 
tially higher rates e.g. of 1 0 to 50 litreshour"'cm-2 can be 
employed if desired provided that, where the particulate 
polymerflows through the purge vessel in a substantially 
plug-flow manner, the plug flow mode of the particulate 

50 polymer does not become disrupted thereby. 

[0024] The pressure in the purge vessel can be any 
desired pressure, but in practice the use of a pressure 
close to atmospheric pressure (e.g. slightly above 1 bar 
absolute) is generally satisfactory as this avoids the need 

55 to use expensive pressure vessels. In practice the intro- 
duction of the purge gas into the purge vessel will gen- 
erally cause a slight increase of pressure therein. 
[0025] Volatile materials diffuse from the particulate 
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polymer in the purge vessel Into the air stream and are 
carried counter currentto the movement of the particulate 
polymer towards the region where the particulate poly- 
mer is fed to the vessel. The air is preferably vented from 
the purge vessel using suitable piping means. The vented 
air containing the volatiles can be fed to a flare stack or, 
if it is desired to recover any volatile components, for 
example, it may be fed to a suitable recovery unit. Fre- 
quently it is found that the concentration of volatiles is so 
small that the air from the purge vessel can be vented 
direct to the atmosphere. Preferably the process condi- 
tions are maintained such that the concentration of any 
inflammable volatile materials in the air vented from the 
purge vessel provide less than 25%, preferably less than 
5% of the flammability limit of the gas. The concentration 
of such volatile materials can be reduced, for example, 
by reducing one or more of the following: (1) the standing 
volume of particulate polymer in the purge vessel, (2) the 
rate of flow of the particulate polymer through the purge 
vessel and (3) the temperature of the particulate polymer 
in the purge vessel: or by increasing the rate of flow of 
the air through the purge vessel. 
[0026] The particulate polymer is suitably removed 
from the purge vessel using conventional industrial con- 
veying means for particulate materials. The particulate 
polymer is preferably removed from the purge vessel us- 
ing withdrawal means to continuously withdraw said pol- 
ymer therefrom, for example motorised valves or motor- 
ised screws. Preferably the withdrawal means are vari- 
able rate withdrawal means, for example, using variable 
speed motorised valves or motorised screws. The vessel 
is preferably equipped with means to detect the quantity 
or level of particulate polymer therein, for example a 
means to detect the level of settled particulate polymer 
in the vessel. Preferably the means to detect the quantity 
or level of particulate polymer within the vessel is coupled 
with the variable rate withdrawal means, for example, to 
maintain a constant volume of particulate polymer within 
the vessel. The coupling may be achieved, for example, 
by electronic means or mechanical means. 
[0027] After the particulate polymer has passed 
through the purge vessel it is normally still hot and may 
require cooling before being transferred to storage or un- 
dergoing further treatment or processing. For example, 
in the case of polyethylene, if it is desired to transfer the 
particulate polymer to storage using dilute phase pneu- 
matic conveying means, it is preferred to cool it to a tem- 
perature below about 65 °C before transfer to reduce the 
possibility of so called "angel hair" forming in the pneu- 
matic conveying lines. The means used to cool the par- 
ticulate polymer, if any, can comprise, for example, con- 
ventional industrial particulate cooling equipment. For 
example, the hot particulate polymer can be fed to a gas 
fluidised bed cooler operating under batch orcontinuous 
conditions. 

[0028] In a further embodiment the present invention 
provides a process for the separation of volatile material 
from particulate polymer which has been substantially 



freed from monomer in an earlier separation step, com- 
prising 

(a) feeding the particulate polymer to a purge vessel 
5 optionally causing it to move through the vessel in 

substantially plug-flow mode, 

(b) heating the particulate polymer in the purge ves- 
sel to a temperature greater than 30°C but insuffi- 
ciently high to cause the particles to become agglom- 

^0 erated, and/or maintaining the polymer at a temper- 
ature In this range in the purge vessel, 

(c) feeding air to the purge vessel counter-current to 
the movement of the particulate polymer to remove 
volatile material therefrom, 

15 (d) transferring the particulate polymer from the 
purge vessel to a cooling vessel wherein the partic- 
ulate polymer moves through a cooling zone where 
it cools to the desired temperature and 
(e) removing the particulate polymerf rom the cooling 

20 vessel. 

[0029] In this embodiment employing a cooling vessel 
to cool the particulate polymer emerging from the purge 
vessel, the particulate polymer fed to the purge vessel 

25 can be preheated if desired (as has been described 
above). Under these circumstances and where the par- 
ticulate polymerflows through the purge vessel the rates 
of flow of the particulate polymer through each of the 
threevessels, i.e. the preheatingvessel, the purge vessel 

30 and the cooling vessel, are preferably maintained the 
same in each vessel to provide a uniform and equal flow 
of particulate polymer through the three vessels. 
[0030] As has been indicated above, it is preferred to 
withdraw particulate polymerf rom the purge vessel using 

35 means to withdraw the polymer continuously. Likewise, 
the preheating vessel and/or the cooling vessel are pref- 
erably equipped with meansto withdraw the polymercon- 
tinuously, for example using motorised valves or motor- 
ised screws. Preferably the withdrawal means are vari- 

40 able rate withdrawal means, for example, using variable 
speed motorised valves or motorised screws. The vessel 
(s) is/are preferably equipped with means to detect the 
quantity or level of particulate polymer therein, for exam- 
ple a means to detect the quantity or level of settled par- 

45 ticulate polymer in the vessel(s). Preferably the means 
to detect the quantity or level of particulate polymer within 
the vessel (s) is coupled with the variable rate withdrawal 
means, for example, to maintain a constant volume of 
particulate polymer within the vessel(s). The coupling 

50 may be achieved, for example, by electronic means or 
mechanical means 

[0031] If desired, the flow of particulate polymer 
through the cooling vessel can be plug flow mode. Plug 
flow of the particulate polymerthrough the cooling vessel 
55 can be achieved by standard industrial means. 

[0032] Particulate polymer suitably employed in the 
present invention can be, for example, polymer powders 
which are the direct products of polymerisation process- 
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es, provided that such polymer powders have been sub- 
stantially freed from unreacted monomer in an earlier 
separation step, for example, the powder produced from 
gas fluidised bed polymerisation of olefins orf rom particle 
form processes for polymerising monomers in a liquid 
diluent. Preferred polymer particles are polymer pellets 
which are well known in the art as a standard product 
employed for the fabrication of polymeric articles. The 
size of the polymer particles is suitably in the range 0.1 
to 1 0 mm, preferably in the range 2 to 7 mm. For example, 
polymer pellets employed in the fabrication of plastics 
articles generally lie in the range 3 to 6 mm. 
[0033] Preferably the polymer particles comprise one 
or more polyolefins. Preferred polyolefins are polyethyl- 
ene, polypropylene, and copolymers of ethylene with one 
or more Cg to C-,2 alpha olefins. Examples of such poly- 
mers are high density polyethylene, medium density pol- 
yethylene, linear low density polyethylene and very low 
density polyethylene (VLDPE). 

[0034] The present invention will now be illustrated 

with reference to the accompanying drawings wherein 
Figure 1 represents diagrammatically apparatus for re- 
ducing the volatiles content of linear high density poly- 
ethylene (HDPE) pellets prepared from HDPE powder 
prepared by the gas phase fluidised bed polymerisation 
of ethylene catalysed by a heat activated chromium ox- 
ide/silica based catalyst. 

[0035] HDPE pellets were prepared using a conven- 
tional face-cutting pelleting machine by feeding HDPE 
pellet 94.75 weight %, and masterbatch 5.25 weight %, 
to the extruder, the masterbatch containing all the addi- 
tive ingredients, i.e. antioxidants, process aids, and car- 
bon black, and compounding into a homogeneous com- 
pound with pellet diameter approximately 4 mm. The pro- 
duced pellets were dried using conventional drying 
equipment. 

[0036] Figure 1 shows a purge vessel 1 , connected by 
inlet pipe 9 to the discharge pipe 1 4 of a preheating vessel 
2 via motorised valve 12. The pelleted HDPE is fed by 
pneumatic conveying (not shown) along pipe 16 into the 
preheating vessel 2 wherein it forms a bed of pellet. The 
bed of pellet is preheated to 80°C by a heating jacket 
(not shown) located around the outside 7 of vessel 2 and 
internal heating elements (not shown) located within the 
body of the vessel 2. The quantity of HDPE pellet in vessel 
2 is calculated using detection means 8 for detecting the 
level 1 1 of pellet in vessel 2. The detection means is 
coupled to control and servo means (not shown) control- 
ling motorised valve 1 2 which discharges the pellet from 
vessel 2 at a rate sufficient to maintain the level of pellet 
constanttherein. The pellet discharges through inlet pipe 
9 into purge vessel 1 wherein the temperature is main- 
tained at 80°C using heating means (not shown) located 
around the exterior surface 4 of vessel 1 . The motorised 
valve 1 8 for discharging the pellet from vessel 1 is cou- 
pled to a servomechanism (not shown) and detection 
means 10 which detects the level 13 of pellet in vessel 
1 so that the residence time of the pellet therein can be 



carefully controlled. In the present Example the resi- 
dence time of the pellet in vessel 1 is controlled at eight 
hours ± 15 minutes. The smooth interior walls of vessel 
1 and the uniform cylindrical cross section facilitate plug 

5 flow of the pellet as it travels downwardly under the in- 
fluence of gravity. Dried air is passed into vessel 1 
through pipe 5 from where it passes upwardly through 
the bed of pellet in vessel 1 . Volatile materials present in 
the bed of pel let diffuse into the air which exits from vessel 

^0 1 through pipe 6. The rate of air flow is adjusted by con- 
ventional means (not shown) to ensure that the level of 
hydrocarbon at pipe 6 is well below the lower explosion 
limit. 

[0037] The pellet discharges continuously through 
15 pipe 20, motorised valve 1 8 and pipe 22 into the cooling 

vessel 3. Cooling vessel 3 is equipped with a cooling 
jacket (not shown). The residence time of the pellet in 
cooling vessel 3 is maintained at a time sufficiently long 
for the pellet to cool to 40°C before being discharged 

20 through motorised valve 24. The rate of discharge 
through valve 24, and hence the residence time, is con- 
trolled by the level detection means 26 and a servomech- 
anism (not shown). The pellet thus treated has reduced 
volatiles content and can be safely further processed or 

25 sent to silos for storage or shipping. 



Claims 

30 1 . A process for the separation of volatile material from 
particulate polymer which has been substantially 
freed from unreacted monomer in an earlier separa- 
tion step, comprising 

35 (a) feeding the particulate polymer to a purge 

vessel, optionally causing it to move through the 
vessel in substantially plug-flow mode, 

(b) heating the particulate polymer in the purge 
vessel to a temperature greater than SO^'C but 

40 insufficiently high to cause the particles to be- 

come agglomerated, and/or maintaining the pol- 
ymer at a temperature in this range in the purge 
vessel, 

(c) feeding air to the purge vessel counter-cur- 
45 rent to the movement of the particulate polymer 

to remove volatile material therefrom, 

(d) removing the particulate polymer from the 
purge vessel. 

50 2. A process as claimed in claim 1 wherein the partic- 
ulate polymer is preheated before entering the purge 
vessel. 

3. A process as claimed in claim 1 wherein the polymer 
55 is polyolefin. 

4. A process as claimed in claim 3 wherein the poly- 
olefin has been prepared in the gas-phase, the liquid 
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phase, the solution phase or in the high pressure 
process. 

5. A process as claimed in claim 4 wherein the poly- 
olefin is polyethylene. 5 

6. A process as claimed in claim 1 where the particulate 
polymer is heated to a temperature no greater than 
5°C below the Vicat softening temperature in the 
purge vessel and/or is maintained at a temperature 
in this range in the purge vessel. 



7. A process as claimed in claim 1 wherein the quantity 
of volatile material (excluding water) present in the 
particulate polymer fed to the purge vessel is not 
greater than 500 ppm by weight. 

8. A process as claimed in claim 1 wherein the level of 
volatiles present in the purge gas stream exiting the 
purge vessel is normally not more than 5 milligrams 
per litre of gas. 

9. A process as claimed in claim 1 wherein the partic- 
ulate polymer is transferred from the purge vessel 
to a cooling vessel. 

10. A process as claimed in claim 1 wherein the partic- 
ulate polymer which is fed to the purge vessel is 
caused to move through the vessel in substantially 
plug flow mode. 

11. A process as claimed in claim 10 wherein the flow 
characteristics of the particulate polymer in the purge 
vessel as such that the standard deviation of the res- 
idence time is not greater than 50% of the mean res- 
idence time of the particular polymer in the purge 
vessel. 

12. A process as claimed in claim 10 wherein the resi- 
dence time of the particulate polymer in the purge 
vessel lies in the range from 6 to 1 0 hours. 

13. A process as claimed in claim 10 wherein the par- 
ticulate polymer is moved through the purge vessel 
using an Archimedean screw device or under the 
influence of gravity. 

14. A process as claimed in claim 13 wherein the par- 
ticulate polymer moves underthe influence of gravity 
in response to the continuous removal of solid from 
the base of the purge vessel. 



Patentanspruche 

1. Verfahren zur Abtrennung von fluchtigem Material 
aus partikularem Polymer, das in einem fruheren 
Trennungsschritt weitgehend von nicht umgesetz- 



tem Monomer befreit wurde, umfassend 

(a) Einspeisen des partikularen Polymers in ei- 
nen Spulbehalter, gegebenenfalls Bewirken, 
daB es sich weitgehend in Pfropfenstromungs- 
weise durch den BehSlter bewegt, 

(b) Erhitzen des partikularen Polymers in dem 
Spulbehalter auf eine Temperatur von mehr als 
30 °C, aber nicht so hoch, daB die Teilchen ag- 
glomerieren, und/oder Halten des Polymers bei 
einer Temperatur in diesem Bereich in dem 
Spulbehalter, 

(c) Einspeisen von Luft in den Spulbehalter im 
Gegenstrom zu der Bewegung des partikularen 

15 Polymers, um das fluchtige Material daraus zu 

entfernen, 

(d) Entfernen des partikularen Polymers aus 
dem Spulbehalter. 

20 2. Verfahren nach Anspruch 1, wobei das partikulare 
Polymer vor dem Eintreten in den Spulbehalter vor- 
erhitzt wird. 

3. Verfahren nach Anspruch 1 , wobei das Polymer Po- 
25 lyolefin ist. 

4. Verfahren nach Anspruch 3, wobei das Polyolefin in 
dem Gasphasen-, dem Flussigphasen-, dem L6- 
sungsphasen- oderin dem Hochdruckverfahren her- 

30 gestellt wurde. 

5. Verfahren nach Anspruch 4, wobei das Polyolefin 
Polyethylen ist. 

35 6. Verfahren nach Anspruch 1, wobei das partikulare 
Polymer auf eine Temperatur von nicht mehr als 5 
°G unter der Vicat-Erweichungstemperatur in dem 
Spulbehalter erhitzt wird und/oder bei einer Tempe- 
ratur in diesem Bereich in dem Spulbehalter gehal- 
40 ten wird. 

7. Verfahren nach Anspruch 1, wobei die Menge an 
fluchtigem Material (ausgenommen Wasser), das in 
dem partikularen Polymer, welches in den Spulbe- 

45 halter eingespeist wird, vorliegt, nicht groBer als 500 
ppm, bezogen auf das Gewicht, ist. 

8. Verfahren nach Anspruch 1, wobei der Gehalt an 

fluchtigen Bestandteilen, die in dem Spulgasstrom, 
50 der aus dem Spulbehalter ausstritt, vorliegen, nor- 
malerweise nicht groBer als 5 Milligramm pro Liter 
Gas ist. 

9. Verfahren nach Anspruch 1, wobei das partikulare 
55 PolymerausdemSpulbehalterin einen Kuhlbehalter 

iibertragen wird. 

1 0. Verfahren nach Anspruch 1 , wobei bewirkt wird, daB 
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sich das partikulare Polymer, das in den Spulbehal- 
ter eingespeist wird, in weitestgehend Pfropfenstro- 
mungsweise durch den Behalter bewegt. 

11. Verfahren nach Anspruch 1 0, wobel die Stromungs- 
elgenscliaften des partikuiSren Polynners in dem 
Spulbeiialterso sind, daB die Standardabweichung 

der Verweilzeit nicht groBer als 50 % der mittleren 
Venweilzeit des partikularen Polymers in dem Spul- 
belialter ist. 

12. Verfahren nach Anspruch 10, wobei die Verweilzeit 
des partikularen Polymers in dem Spulbehalter in 
dem Bereich von 6 bis 10 Stunden liegt. 

13. Verfahren nach Anspruch 10, wobei das partikulare 
Polymer durch den Spulbehalter unter Venwendung 
einerVorrichtung mitarchimedischerSchraubeoder 
unter dem EinfluB der Schwerkraft bewegt wird. 

14. Verfahren nach Anspruch 13, wobel sich das parti- 
kulare Polymer unter dem EinfluB der Schwerkraft 
in Reaktion auf die kontinuierliche Entfernung von 
Feststoff von dem Boden des Spulbehalters bewegt. 



Revendi cations 

1. Processus pour la separation de materiau volatil d'un 
polymere particulaire qui a ete sensiblement depour- 
vu de monomere non reagi dans une phase de se- 
paration preliminaire, com p re n ant 

(a) I'alimentation du polymere particulaire a un 
recipient de purge, eventuellement en le faisant 
bouger a travers le recipient en mode sensible- 
ment a CO u rant continu, 

(b) le chauffage du polymere particulaire dans 
le recipient de purge a une temperature supe- 
rieure a 30°C mais insuffisamment elevee pour 
provoquer I'agglomeration des particules, et/ou 
le maintien du polymere a une temperature de 
cette gamme dans le recipient de purge, 

(c) I'alimentation d'air au recipient de purge a 
contre-courant par rapport au mouvement du 
polymere particulaire afin d'en eliminer le mate- 
riau volatil ; 

(d) Telimination du polymere particulaire du re- 
cipient de purge. 

2. Processus selon la revendication 1, dans lequel le 
polymere particulaire est prechauffe avant d'entrer 
dans le recipient de purge. 

3. Processus selon la revendication 1, dans lequel le 
polymere est une polyolefine. 

4. Processus selon la revendication 3, dans lequel la 



polyolefine a ete preparee dans la phase gazeuse, 
dans la phase liquide, dans la phase de solution ou 
dans le processus haute pression. 

5 5. Processus selon la revendication 4, dans lequel la 
polyolefine est un poly6thylfene. 

6. Processus selon la revendication 1, dans lequel le 
polymere particulaire est chauffe a une temperature 
^0 ne depassant pas 5°C sous la temperature de ra- 
mollissement Vicat dans le recipient de purge et/ou 
est maintenu a une temperature dans cette gamme 
dans le recipient de purge. 

15 7. Processus selon la revendication 1 , dans lequel la 
quantite de materiau volatil (a I'exclusion de I'eau) 
presente dans le polymere particulaire alimentee 
dans le recipient de purge n'est pas superieure a 
500 ppm en poids. 

20 

8. Processus selon la revendication 1 , dans lequel le 
niveau de produits volatils presents dans le courant 
de gaz de purge sortant du recipient de purge ne 
depasse pas normalement 5 milligrammes par litre 

25 de gaz. 

9. Processus selon la revendication 1, dans lequel le 
polymere particulaire est transfere du recipient de 
purge a un recipient de refroidissement. 

30 

10. Processus selon la revendication 1, dans lequel le 
polymere particulaire qui est alimente dans le reci- 
pient de purge est mis en mouvement a travers le 
recipient sensiblement en mode courant continu. 

35 

1 1 . Processus selon la revendication 1 0, dans lequel les 
caracteristlques d'ecoulement du polymere particu- 
laire dans le recipient de purge sonttelles que I'ecart 
type du temps de sejour ne depasse pas 50% du 

40 temps de sejour moyen du polymere particulaire 
dans le recipient de purge. 

12. Processus selon la revendication 10, dans lequel le 

temps de sejour du polymere particulaire dans le re- 
45 cipient de purge est compris entre 6 et 10 heures. 

13. Processus selon la revendication 10, dans lequel le 
polymere particulaire est deplace a travers le reci- 
pient de purge en utilisant un dispositif de vis d'Ar- 

50 chimede ou sous I'influence de la gravite. 

14. Processus selon la revendication 13, dans lequel le 
polymere particulaire se deplace sous I'influence de 
la gravite en reponse a relimination continue de so- 

55 licles de la base du recipient de purge. 
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